We consider the effects of quark-binding on the angular distribution and polarization characteristics of the inclusive decays Λ b → Xsγ and Λ b → Xclν l (l = e, τ ), using the methods of heavy quark effective theory.
Introduction
This is a summary of two papers 1,2 in which we have considered the effects of quark-binding on the decays b → sγ and b → qlν l , when the b-quark is embedded in a polarized Λ b -baryon.
In the free-quark model (FQM), the decay ⇒ b → sγ of a polarized b-quark produces a monochromatic photon whose angular distribution relative to the b-spin direction is dΓ d cos θ
where ξ = m . The polarization of the photon is
Likewise, in the decay ⇒ b → qlν l the angular distribution of the lepton relative to the b-spin is
where f m
b is a calculable function equal to unity when m q and m l are zero. The lepton in the final state has a characteristic polarization P , with a longitudinal component P L and a transverse component P T ∼ m l /m b in the decay plane. Our objective is to analyse how the free-quark characteristics (1) and (2) 
which produces a distribution ( in the operator product expansion (OPE), is
The parameters K and ǫ b are defined by
(
and express the effects of quark-binding. The angular distribution of the decay photon is Decay dΓ/cos θ (arbitrary unit)
and the photon polarization, as a function of direction, is
The results (9a) and (9b), which are the QCD-improvements of the results (1a) and (1b), are represented in Figs. 1 and 2, for K = 0.01 and
In the case of the decay ⇒ Λ b → X q lν l (q = u or c, l = e or τ ), the differential decay rate has the form dΓ ∼ L µν H µν , where the hadronic tensor is
with j µ = V qbq γ µ (1−γ 5 )b. This tensor may be expanded in terms of 5 structure functions T 1 . . . T 5 , for unpolarized Λ b , and 9 additional functions S 1 . . . S 9 , for polarized Λ b . Using OPE to order 1/m 2 b , it is possible to determine all of these structure functions in terms of the parameters K and ǫ b .
The inclusive distribution of the lepton as a function of energy and angle has the form
where A 0,1 and B 0,1 are calculable functions of y. In the limiting case Λ b → X u eν e , with m u = m e = 0, the functions A 0 , B 0 have a form familiar from µ-decay: In particular, the τ -lepton can have a small polarization component P ⊥ perpendicular to the decay plane, which is proportional to K, and hence a pure manifestation of the "Fermi motion" of the b-quark in the hadron. 
